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(57) ABSTRACT 

The Size and orientation of a document are detected by 
determining the length in the horizontal Scanning direction 
and the length in the vertical Scanning direction of the 
document to be read through a reader. According to the 
detection result, it is determined whether the image of the 
document needs to be rotated or not So as to Satisfy a 
condition where a shortest dimension among the transmit 
table widths in the horizontal Scanning direction, at which no 
part of the image is missing, occurs and the dimension in the 
Vertical Scanning direction is minimized. According to the 
determination result, the document image which has been 
read through the reader is registered in an image memory 
and the registered image data is read out to transmit it to a 
receiver through a telephone line. 

7 Claims, 9 Drawing Sheets 

TELEPHONE 
LINE 

COMMUNICATION 
CONTROLLER 

  

  



U.S. Patent May 13, 2003 Sheet 1 of 9 US 6,563,961 B1 

I 
Z. 
O 
t 
A 
T 
- 
I 
H 2 s 

r 3 
si, 2 

\O H 9. < 
- Z. 
O O > 
A. s: Z. r - O 

wage Z. > Z. On < 7 
C O O A. S22 

O Q-9 OO O Z. 
o 

I 3 
C 

r Y Y. s 

s 
V 

or 
W 
Y 

- 

  

  



U.S. Patent May 13, 2003 Sheet 2 of 9 US 6,563,961 B1 

FIG. 3(a) FIG. 3(b) FIG. 3(c) FIG. 3(d) 
SIZE REGISTRATION 

PAPERSIZE ROTATION PERCENTAGE SIZE 
NO 

ROTATION 
90-DEGREE 
ROTATION A3 -> A4 

B4 - A4 

SAME SIZE 

FIG. 4(a) FIG. 4(b) FIG. 4(c) FIG. 4(d) 

PAPERSIZE ROTATION SIAE REGISTRATION 
STORING AREA STORING AREA PERCENTAGE SIZE STORING 

d STORING AREA AREA 

A5R (= 0) NO ROTATION (= 0) A3->B4 (= 86) A4R (= 2) 
w 90-DEGREE -ms- A A a --- 

A5 H (= 1) ROTATION(= 90) A3 - A4 (= 70) B4R (= 4) 

A4R (= 2) B4->A4 (= 81) A3R (= 5) 

A4H (= 3) SAME SIZE (= 100) 

B4R (= 4) A4-2 A3 (= 122) 

A3R (= 5) A4 A3 (= 141) 

B4-> A3 (= 115) 

  



U.S. Patent May 13, 2003 Sheet 3 of 9 US 6,563,961 B1 

FIG 5 

Sl 
IS MANUSCRIPT 

PRESENT 2 

CALCULATE ROTATION / 
REGISTRATION SIZE 

SIZE 

<-ERESTAGE KEY 

NO-5START KEY 
REGISTERING 

  

  

  

  

  

  

  

  

  



U.S. Patent May 13, 2003 Sheet 4 of 9 US 6,563,961 B1 

FIG 6 

START ) 

DETERMINE PAPER SIZE 

ROTATE AND 
REGISTER AS A4 

- S 16 YES 

S22 
NO ROTATE AND 

REGISTER AS B4 

CS YES 
s B4R 2 S23 

NO REGISTER AS B4 
S 18 

YES 
A3H 

S24 
NO ROTATE AND 

- S19 REGISTER AS A3 
REGISTER AS A3 -- 

END 

  

  

    

  

  

  



U.S. Patent May 13, 2003 Sheet 5 of 9 US 6,563,961 B1 

FIG. 7 

LENGTH IN VERTICAL SCANNING DIRECTION 

AS A5 A4 B4 
HORIZONTAL WERTICAL VERTICAL WERTICAL 

LENGTH IN 
HORIZONTAL A4 
SCANNING HORIZONTAL 
DIRECTION 

B4 
HORIZONTAL 

  



US 6,563,961 B1 Sheet 6 of 9 May 13, 2003 U.S. Patent 

  



U.S. Patent May 13, 2003 Sheet 7 of 9 US 6,563,961 B1 

- 
( START FIG 10 

S25 READ 
NONSTANDARD 

SIZE 2 

NO 

READ YES 
STANDARD S27 
SIZE IDENTIFY PAPER SIZE aw 

f 
S26 

IS LONG NO 
<se A4 WIDTH OR 

LESS 

IS SHORT NO 
SIDE A4 WIDTH OR G) 

LESS 
1 IS LONG 

C NO SIDE PARALLEL YES 

TO HORIZONTAL 
SCANNING 

SIDE PARALLEL 
TO HORIZONTAL 

YES SCANNING 

YES 
S30 ( }- 

NC IS START KEY 
DEPRESSED 

IS START KEY 
YES DEPRESSED 2 

S3 
READ IMAGE CENTER IT IN YES S35 
HORIZONTAL SCANNING READ IMAGE, CENTER IT y 

RSSNND REGISTER USING VERTICAL SCANNING 
DIRECTION FOR A4 WIDTH, 
ROTATE IT, AND REGISTER IT 

( END 

    

    

  

  

  

    

  

  

  



U.S. Patent May 13, 2003 Sheet 8 of 9 US 6,563,961 B1 

FIG 11 

IS LONG 
SIDE B4 WIDTH OR 

LESS 

IS SHORT 
SIDE B4 WIDTH OR 

IS LONG 
SIDE PARALLEL 
TO HORIZONTAL 
SCANNING IS SHOR 

SIDE PARALLEL 
TO HORIZONTAL 
SCANNING 

IS START KEY 
DEPRESSED 2 

NO 

IS START KEY 
DEPRESSED 2 

READ IMAGE, CENTER IT IN 
HORIZONTAL SCANNING 
DIRECTION AND REGISTER 
AS B4 WIDTH 

READ IMAGE, CENTER IT 
USING VERTICAL SCANNING 
DIRECTION FOR B4 WIDTH, 
ROTATE IT. AND REGISTER IT 

  

  

  

  

  

  

  

  
  

  

    

  

  

  



U.S. Patent May 13, 2003 Sheet 9 of 9 US 6,563,961 B1 

FIG. 12 

IS LONG S44 
SIDE PARALLEL NO 
TO HORIZONTAL 
SCANNING 2 

YES 

S45 
NO IS START KEY 

DEPRESSED S47 
NO IS START KEY 

DEPRESSED YES 
- S46 

READ IMAGE, CENTER IT IN 
HORIZONTAL SCANNING 
DIRECTION, AND REGISTER 
IT AS A3 WIDTH 

YES 
S48 

READ IMAGE CENTER IT 
USING VERTICAL SCANNING 
DIRECTION FOR A3 WIDTH, 
ROTATE IT. AND REGISTER IT 

      

  

    

  



US 6,563,961 B1 
1 

IMAGE PROCESSINGAPPARATUS AND 
CONTROL METHOD CAPABLE OF 
ROTATING AN ORIGINAL IMAGE 

This is a division application of patent application Ser. 
No. 08/622,299 filed Mar. 25, 1996, now U.S. Pat. No. 
5.937,106. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image processing 

apparatus for processing an original image and a control 
method for the same. More particularly, the invention relates 
to an image processing apparatus which is capable of 
rotating an original image, and a control method for the 
SC. 

2. Description of the Related Art 
In recent years, compound machines which combine 

copying functions and facsimile functions have become 
commercially available. Most of these machines are basi 
cally copying machines which are equipped with facsimile 
functions, therefore, documents are frequently set on the 
readers thereof in the same orientation as that on the copying 
machines, considering the reading Speed. For instance, when 
a document of A4 size (210 mmx297mm) which conforms 
to ISO Standard is read, the A4 document is set so that 
reading Sensors Such as CCD line Sensors are parallel with 
the long Sides of the A4 document. 

For facsimile communication, however, the document 
must be fed line by line in the horizontal Scanning direction 
on a transmission line. Hence, in the example Stated above, 
if the image, which has been read, were transmitted as it is, 
then it would be transmitted as a short document in A3 size. 
For this reason, it has been proposed to rotate the document 
image, which has been read, So as to Switch the read 
document image in the horizontal Scanning direction to the 
one in the vertical Scanning direction by means of a rotating 
function before transmitting it. 

However, even if the aforesaid conventional facsimile 
apparatus has a rotating function, the rotating function is 
available only when a document of a particular size Such as 
the A4 size is set on the reader; therefore, it presents the 
problems described below. Incidentally, XXR (A5R/A4R, 
etc.) will represent the size applied to a case wherein a 
document is placed on the reader So that the short Sides 
thereof are parallel to the aforesaid reading Sensors and 
XXH (A5H/A4H, etc.) will represent the size applied to a 
case wherein a document is placed on the reader So that the 
long Sides thereof are parallel to the reading Sensors. 

(1) When a document of A5 size or other size, on which 
the rotating function does not work, is Sent in G3 mode, 
white data must be added to make it A4 size in the horizontal 
Scanning direction to comply with the requirements given 
under T30 of ITU-T Recommendation if the document is set 
in A5R, thus adding to waste. 

(2) In a case wherein a control System works to enlarge an 
A5 document to an A4 document before Sending the 
document, if the document is Set in A5H, then it is Sent as 
a short document of A3R. In this case, if the receiver is not 
capable of receiving the document in the A3 size, then the 
document is reduced, after all, before Sending it, thus 
involving wasteful processing. 

(3) If it is preset whether the rotating processing is to be 
implemented for each Standard size, then no efficient pro 
cessing can be carried out when a document of a nonstand 
ard Size is sent. 
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2 
SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide an image processing apparatus and a control method 
for the same which have solved the problems with the prior 
art described above. 
Another object of the present invention is to provide an 

image processing apparatus and a control method for the 
Same which reduce wasteful data which is added when an 
image is output. 
A further object of the present invention is to provide an 

image processing apparatus and a control method for the 
Same which permit efficient output of an image of a docu 
ment in a desired size. 

Yet another object of the present invention is to provide an 
image processing apparatus and a control method for the 
Same which enable easy recognition of the Size and orien 
tation of a document image. 
A still further object of the present invention is to provide 

an image processing apparatus and a control method for the 
Same which enable easy recognition of the Size and orien 
tation of an image to be output. 

Another object of the present invention is to provide an 
image processing apparatus and a control method for the 
Same which enable easy recognition of whether rotation 
should be carried out or not when a document image is 
output. 

Still another object of the present invention is to provide 
an image processing apparatus and a control method for the 
Same which enable the rotation of an image to be imple 
mented without carrying out wasteful processing. 

Yet another object of the present invention is to provide an 
image processing apparatus and a control method for the 
Same which enable efficient processing based on a size 
percentage when a document image is enlarged or reduced 
before it is output. 
A further object of the present invention is to provide an 

image processing apparatus and a control method for the 
Same which enable the transmission of an image which is 
easy for a receiver to See. 

According to a first aspect of the present invention, an 
image processing apparatus includes a detecting device for 
detecting a size and orientation of an original image, and a 
rotating device for rotating the original image. The apparatus 
further includes a determining device for determining 
whether rotation by the rotating device should be performed 
in accordance with a detection result from the detecting 
device. An output device included in the apparatus outputs 
the original image after the rotating device rotates the 
original image when the determining device determines that 
rotation should be performed. This determination is made by 
determining whether rotation of the original image is nec 
essary to Satisfy a condition in which a dimension of at least 
one side of the original image is not more than a size to be 
output by the output device, and a dimension of another side 
of the original image is minimized. 

According to a Second aspect of the present invention, an 
image processing apparatus includes an input device for 
entering an original image, and a registration device for 
registering the entered original image. A detecting device in 
the apparatus detects a size and orientation of the original 
image before the input device enters the original image. A 
determination device determines whether the original image 
should be rotated in accordance with a detection result from 
the detecting device. A controller performs control So that 
the registration of the entered original image in the regis 
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tration device differs according to a determination result 
from the determination device. 

According to yet another aspect of the present invention, 
a control method for an image processing apparatus includes 
a Step of detecting a size and orientation of an original 
image, and determining whether the original image should 
be rotated according to a result of the detecting Step. The 
determining Step determines whether the original image 
should be rotated by determining whether rotation of the 
original image is necessary to Satisfy a condition in which a 
dimension of at least one side of the original image is not 
more than a specified size and a dimension of another side 
of the original image is minimized. 

According to a still further aspect of the present invention, 
a control method for an image processing apparatus includes 
detecting a Size and orientation of the image and entering the 
original image. The method further includes the Step of 
determining whether the original image should be rotated 
according to a detection result of the detection Step. The 
method further includes a step of Selecting a method for 
registering the original image entered in the entering Step in 
a memory according to a determination result from the 
determining Step. 

The above objects and other objects of the present inven 
tion will become apparent from the following detailed 
description made in connection with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the entire configuration 
of a facsimile apparatus which is an embodiment in accor 
dance with the present invention; 

FIG. 2 is a block diagram for illustrating the structure of 
a control unit 6 of FIG. 1; 

FIGS. 3(a), 3(b), 3(c), and 3(d) are explanatory diagrams 
showing a display example of a display unit of a console 1, 

FIGS. 4(a), 4(b), 4(c), and 4(d) are explanatory diagrams 
showing a storing area for display information of the display 
unit, 

FIG. 5 is a flowchart showing a processing flow from 
Setting a document to registering it; 

FIG. 6 is a flowchart showing the flow of calculation of 
rotation and registration size; 

FIG. 7 is an explanatory showing diagram showing the 
disposing positions of the Sensors of a reader 2, 

FIG. 8 is an explanatory diagram showing a result of 
determination of a document Size by the Sensors, 

FIG. 9 is an explanatory diagram showing the paper Size 
after enlargement or reduction based on the document size 
and a Selected Size percentage; and 

FIG. 10 through FIG. 12 show the flowcharts illustrating 
the processing flows for reading the image of a document of 
a nonstandard size. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention will be described 
in detail with reference to the accompanying drawings. 
First Embodiment 

FIG. 1 is the block diagram showing the entire configu 
ration of a facsimile apparatus according to an embodiment 
of the present invention. 

In the drawing, the console 1 has a ten-key numerical pad, 
various function keys, a Start key, a display unit which will 
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4 
be discussed later, etc. The display unit in console 1 employs 
an LCD with a touch panel. Reference numeral 2 denotes the 
reader which reads a document image line by line through 
CCD line sensors. The reader 2 has sensors for detecting the 
Size of a document in the horizontal Scanning direction and 
the vertical Scanning direction, respectively. The reader 2 is 
designed to read a document image according to the reading 
Size consisting of the length in the horizontal Scanning 
direction and the length in the vertical Scanning direction, 
the size percentage, and the size to be registered in an image 
memory 4. The size to be registered consists of the number 
of picture elements in the horizontal Scanning direction and 
the number of picture elements in the vertical Scanning 
direction. 

Reference numeral 3 denotes a printer which prints a 
document or image which has been received or the image 
which has been read through the reader 2, reference numeral 
5 denotes a communication control unit which is primarily 
comprised of an network control unit (NCU) a modem, and 
an image coding/decoding device, and which is connected to 
a telephone line mainly to connect a call, convert the 
resolution of the image which has been read through the 
reader 2, code the read image, and decode a received image. 
The aforesaid image memory 4 Serves to Store read 

document image data and convert the document image data 
or received image data to the print data for the printer 3, the 
image memory 4 registers image data in a black-and-white 
uncompressed image (black=1, white=0) format. The con 
trol unit 6 controls the Sections Stated above; it is primarily 
comprised of a CPU, a ROM for storing a program, and a 
RAM for work. The rotation processing for Switching the 
horizontal Scanning direction and the vertical Scanning 
direction of the document image which has been read 
through the reader 2 is performed by the CPU in the control 
unit 6. 

FIG. 2 is the block diagram showing the configuration of 
the aforesaid control unit 6. The control unit 6 is equipped 
with detecting means 7 for detecting, through Sensors, the 
length in the horizontal Scanning direction and the length in 
the vertical Scanning direction of a document which is 
placed on the reader 2 and which is to be Sent; rotating and 
registering means 8 for Switching the horizontal Scanning 
direction and the vertical Scanning direction of the document 
image which has been read through the reader 2 before 
registering it in the image memory 4, and determining 
means 9 for determining, before registering whether the 
rotating and registering should be implemented to Switch the 
horizontal Scanning direction and the vertical Scanning 
direction by the rotating and registering means 8 according 
to the length in the horizontal Scanning direction and the 
length in the vertical Scanning direction of the document 
which have been detected by the detecting means 7. Before 
the document image is transmitted, it is automatically given 
a rotation or no rotation according to the determination 
result Supplied by the determining means 9. 

Reference numeral 10 denotes displaying means for dis 
playing the length in the horizontal Scanning direction and 
the length in the vertical Scanning direction of the document 
which have been detected by the detecting means 7. In this 
embodiment, the displaying means Serves as the display unit 
which is provided in the console 1. The display unit also 
displays whether the rotating and registering process should 
be implemented or not when registering an image in the 
image memory 4 and it further displays the length in the 
horizontal Scanning direction and the length in the vertical 
Scanning direction of an image to be registered. 

According to the length in the horizontal Scanning direc 
tion and the length in the vertical Scanning direction of a 
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document or of a document image which has been enlarged 
or reduced, the determining means 9 determines whether the 
rotating and registering process should be implemented So 
that a registration image is oriented in the same direction 
regardless of whether a document is Set horizontally or 
vertically. The determining means 9 also determines whether 
rotation should be performed to achieve a size which ensures 
the Shortest horizontal Scanning direction without missing 
any part of the image among the image sizes which can be 
transmitted by the facsimile apparatus and for minimizing 
the length in the Vertical Scanning direction for the particular 
SZC. 

The console 1 has a means for Specifying, by a Switch or 
the like, the length in the horizontal Scanning direction and 
the length in the Vertical Scanning direction for a document 
to be read through the reader 2 and a means for Specifying 
the reading Size percentage. According to the Specified 
length in the horizontal Scanning direction and the Specified 
length in the vertical Scanning direction or the new length in 
the horizontal Scanning direction and the new length in the 
Vertical Scanning direction which have been obtained by 
multiplying by a Specified size percentage, the determining 
means 9 determines whether it should automatically rotate 
the image before registering it in the image memory 4. The 
reader 2 begins to read the image of a document when the 
Start key is pressed after the document is set on a document 
rest and a platen is closed. The detecting means 7 determines 
the document size through Sensors according as whether 
light is reflected or passed through before the platen is 
closed. 

FIGS. 3(a)-3(d) show an example of the display unit of 
the console 1. 

FIG.3(a) shows an example of a document size which has 
been recognized by the reader 2; the size which has been 
Selected is highlighted. The size Setting can be changed by 
touching the desired size displayed on the display unit. 

FIG.3(b) is a display example which shows the setting for 
rotating an image; the current Selection is highlighted. 

FIG.3(c) shows a display example of the size percentage, 
wherein a desired size percentage between Standard sizes 
can be Selected; the currently Selected size percentage is 
highlighted. The Setting can be changed to a desired size 
percentage by pressing the desired size percentage display 
Section on the display unit. FIG.3(d) is a display example of 
the image size of a document to be registered; the currently 
Selected size is highlighted. 

FIGS. 4(a)-4(d) show the storing area for the information 
associated to the aforesaid display. FIG. 4(a) indicates the 
document size Storing area wherein the information of FIG. 
3(a), i.e. the document sizes, is stored. The values to be 
Stored in this document size Storing area are 0 to 5 which 
respectively correspond to the individual sizes. FIG. 4(b) 
shows the rotation Storing area wherein the information of 
FIG.3(b), i.e. the need of the rotation, is stored. The values 
to be stored in this rotation Storing area are rotational angles, 
in this example, no rotation (0) and 90-degree rotation (90) 
are displayed. FIG. 4(c) shows the size percentage storing 
area wherein the information of FIG. 3(c), i.e. the size 
percentages, is Stored. The values to be Stored in this size 
percentage storing area are in percentage (%). FIG. 4(d) 
shows the registration image size Storing area wherein the 
information of FIG.3(d), i.e. the document image sizes to be 
registered, is Stored. The values to be Stored in this area are 
as shown in the drawing. 
The flow of the processing of the embodiment will now be 

described in conjunction with the flowchart shown in FIG. 
5. The flowchart shows the process from the setting of a 
document to the registration. 
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6 
Step S1: The system waits until a document has been set 

on the reader 2, when it determines that the document is 
present, it proceeds to Step S2. 

Step S2: The system determines whether the rotating 
function should be actuated and it also calculates the image 
Size to be registered in the image memory 4. Based on the 
calculation result, the System displays the document (paper) 
size, the need of rotation, the Size percentage, and the 
registration size as shown in FIG. 3. Incidentally, the size 
percentage is initially set to SAME SIZE when a document 
is placed on the reader. After that, the System proceeds to 
step S3. 

Step S3: The System waits for a key input, as Soon as it 
determines that a key input has been given, it proceeds to 
step S4. 

Step S4: When the key for updating the document size 
(see FIG. 3(a)) is pressed, the System performs the calcu 
lation in Step S2 again for the newly Selected document size. 
If any other key than the document (paper) Size key is 
pressed, then it proceeds to Step S5. 

Step S5: When the key for updating the size percentage 
(see FIG. 3(c)) is pressed, the System performs the calcula 
tion in Step S2 again for the newly Selected document size. 
If any other key than the document Size key is pressed, then 
it proceeds to Step S6. 

Step S6: When the destination is entered and the start key 
for beginning the reading of a document image is pressed, 
the system proceeds to step S7. If any other key the 
document size key is pressed, then it goes back to Step S3. 

Step S7: The system carries out the processing for the 
registration in the image memory 4 according to the docu 
ment size, the need for rotation, the size percentage, and the 
registration size calculated in step S2. At this time, the 
System converts the document size to the reading size, which 
consists of the length in the horizontal Scanning direction 
and the length in the vertical Scanning direction. The System 
also converts the Size percentage to the percentage value, 
and the registration size to the image size. The image size 
consists of the number of picture elements of the horizontal 
Scanning and the number of picture elements of the vertical 
Scanning, and is to be registered in the image memory 4. The 
System Supplies these converted data to the reader 2 to 
register the read image data in the image memory 4. At this 
time, when the rotation is performed, the Switching between 
the image data in the horizontal Scanning direction and that 
in the vertical scanning direction is performed in the CPU 
incorporated in the control unit 6. In this embodiment, 
before the document is read, it is determined whether the 
rotation should be carried out. If it is determined to carry out 
the rotation, then the read image data in the horizontal 
Scanning direction and in the vertical Scanning direction are 
registered in reverse from the case where the rotation is not 
carried out. The image data which has been registered in the 
image memory 4 as described above is Subjected to the 
processes of the resolution conversion, coding, modulation, 
etc., implemented by the communication control unit 5 
before it is handed over to a receiving apparatus. 

The processing for calculating the rotation and registra 
tion size will now be described with reference to the 
flowchart of FIG. 6. 

Step S11: The document size is determined by the sensors 
of the reader 2. The sensors are positioned as shown in FIG. 
7. In FIG. 7, reference numeral 11 denotes a document rest; 
X1 and X2 denote the sensors for the detection in the 
horizontal Scanning direction; and y1 through y5 denote the 
Sensors for the detection in the vertical Scanning direction. 
FIG. 8 shows the determination result of the document size; 
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the document size is determined by the ON/OFF states of the 
sensors (by detecting reflection/transmission); “ON” means 
that the document has been detected. The document Size is 
determined according to the values of the Sensors and the 
table given in FIG. 8 and the size is set in the document size 
storing area of FIG. 4(a). If the A5H or A5R document size 
key (see FIG. 3(a)) is pressed, then the paper size is set in 
the document size Storing area. 

Step S12: If the size percentage key (see FIG. 3(c)) is 
pressed, then the size percentage is determined and the result 
is set in the size percentage storing area of FIG. 4(c). 

Step S13: The size after the new size percentage has been 
applied is determined. The size is determined by using the 
table of FIG. 9 according to the document size obtained in 
Step S11 and the size percentage value obtained in Step S12. 
FIG. 9 shows the table for determining the image size after 
the document has been enlarged or reduced according to the 
Selected size percentage. 

Step S14: If the image size obtained in step S13 is A5R 
or A4H, then the system proceeds to step S20; otherwise, it 
proceeds to Step S15. If at this time, the System goes to Step 
S20, the image in A5R is rotated and sent in a short A4 size. 

Step S15: If the image size obtained in step S13 is A4R 
or A5H, then the system proceeds to step S21; otherwise, it 
proceeds to Step S16. If at this time, the System goes to Step 
S21, the image in A5H is sent in a short A4 size without 
being rotated. 

Step S16: If the image size obtained in step S13 is B4H, 
then the System proceeds to Step S22; otherwise, it proceeds 
to step S17. 

Step S17: If the image size obtained in step S13 is B4R, 
then the System proceeds to Step S23; otherwise, it proceeds 
to step S18. 

Step S18: If the image size obtained in step S13 is A3H, 
then the system proceeds to step S24; otherwise, it proceeds 
to step S19. 

Step S19: The system sets “no rotation” (=0) in the 
rotation storing area of FIG. 4(b) and also sets A3R(=5) in 
the registration size storing area of FIG. 4(d) to register the 
image as an A3-size image. 

Step S20: The system sets “rotation” (=90) in the rotation 
Storing area and also sets A4R(=2) in the registration size 
Storing area to register the image as an A4-Size image. 

Step S21: The system sets “no rotation” (=0) in the 
rotation Storing area and also sets A4R(=2) in the registra 
tion size Storing area to register the image as an A4-size 
image. 

Step S22: The system sets “rotation” (=90) in the rotation 
Storing area and also sets B4R(=4) in the registration size 
Storing area to register the image as a B4-size image. 

Step S23: The system sets “no rotation” (=0) in the 
rotation Storing area and also sets B4R(=4) in the registra 
tion size Storing area to register the image as a B4-size 
image. 

Step S24: The system sets “rotation” (=90) in the rotation 
Storing area and also sets A3R(=5) in the registration size 
Storing area to register the image as an A3-size image. 

Thus, according to the embodiment, a document can be 
transmitted by registering it in the same direction regardless 
of the orientation of the document. Furthermore, even when 
enlargement or reduction is Specified, the document can be 
transmitted by registering it in the same direction regardless 
of the orientation of the document. This means that a missing 
part of a transmitted image or the transmission of wasteful 
white data can be prevented regardless of the orientation of 
a Set document. 

Further, displaying whether the rotation processing is to 
be carried out or not and also the size to be registered enables 
the operator to Securely recognize the image size to be 
registered. 
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In addition, the rotation processing is implemented to Set 

the shortest possible size, which does not provoke a missing 
part in an image, among the transmittable sizes in the 
facsimile (the widths in the horizontal Scanning direction 
specified in T.30 of ITU-T Recommendation) and also to 
minimize the length in the vertical Scanning direction. 
Therefore, the image data to be transmitted can be reduced, 
thus enabling high-Speed transmission. 

In the reader 2, the reading Sensors move leSS for A4H 
than for A4R, permitting quicker reading. Hence, when a 
document can be read in either orientation (within the range 
of the reading Sensors), quicker registration can be achieved 
by Setting the document in the A4H orientation. 
Second Embodiment 

In the first embodiment, the description has been given to 
the case where documents in the Standard sizes are read and 
the read image data is transmitted. In the Second embodi 
ment to be set forth below, the description will be given to 
a case where a rectangular document of an optional size or 
a nonstandard size is read and the read image data is 
transmitted. Whether the read image data should be rotated 
is determined in the same manner as in the first embodiment. 
More specifically, the image data is rotated So as to Set the 
Shortest possible size, which does not provoke a missing part 
in a document image within the width in the horizontal 
scanning direction specified in T.30 of ITU-T 
Recommendation, and to minimize the length in the vertical 
Scanning direction. In the Second embodiment, no enlarge 
ment or reduction will be performed. 
The entire configuration of the facsimile apparatus 

according to the Second embodiment is identical to that 
shown in FIG. 1 and the description thereof will be omitted. 
The length in the horizonal Scanning direction and the 

length in the vertical Scanning direction are entered through 
the console 1 to Specify the range up to the A3R Size within 
which a document is to be read, and the document is read by 
the reader 2 over the range based on the lengths. 
The processing flow according to the Second embodiment 

will be described in conjunction with the flowcharts shown 
in FIG. 10 through FIG. 12. The flowcharts illustrate the 
Steps from Setting a document to registering it. 

Step S25: A document is placed on the document rest of 
the reader 2. The system determines whether the reading of 
a document in a nonstandard size has been Selected. More 
Specifically, the System determines whether the reading Size 
has been Specified, i.e. whether the length in the horizontal 
Scanning direction and the length in the vertical Scanning 
direction have been entered, through the console 1. If the 
determination result is affirmative, then the System goes to 
step S27; if the determination result is negative, then the 
System goes to Step S26 wherein it carries out the reading of 
a document in a Standard Size as in the first embodiment 
Stated above. 

Step S27: The system determines the input information on 
the reading Size received from the console 1. More 
Specifically, the System determines the length in the hori 
Zontal Scanning direction and the length in the vertical 
Scanning direction as observed on the document rest. After 
that, the System proceeds to Step S28. 

Step S28: The system determines whether the long sides 
of the document are of A4 width or less. The A4 width in this 
case refers to the dimension of a short Side of A4-Size paper. 
Hereinafter, the XX width will mean the dimension of a 
short side of an XX-size document. The A4 width is the 
minimum transmittable width in the horizontal Scanning 
direction which is specified by T.30. If the longsides of the 
document are not more than the A4 width, then the System 
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proceeds to step S29; if they are larger than the A4 width, 
then it proceeds to step S32. 

Step S29: The system determines whether the document 
has been Set with the longsides thereof in parallel to the line 
Sensors of the reader 2; i.e., in parallel to the horizontal 
Scanning direction. If the determination result is affirmative, 
then the System proceeds to Step S30; if it is negative, then 
the system proceeds to step S34. 

Step S30: The system determines whether a destination 
has been entered through the console 1 and the Start key for 
beginning the reading of the document image has been 
depressed. If the determination result is affirmative, then the 
System goes to Step S31. 

Step S31: The System reads a document image through the 
reader 2 according to the reading Size entered through the 
console 1, then it centers the read image data in the hori 
Zontal Scanning direction before it registers the image data 
in the image memory 4, with the horizontal Scanning direc 
tion being used for the A4 width. This means that white data 
is added nearly equally to both ends of each line of the read 
image data. 

Step S32: The system determines whether the short sides 
of the document are the A4 width or less; if it is the A4 width 
or less, then the System proceeds to Step S33, or if it is larger 
than the A4 width, then the system proceeds to step 536. 

Step S33: The system determines whether the document 
has been set with the short sides thereof in parallel with the 
line Sensors of the reader 2; i.e., in parallel with the 
horizontal Scanning direction. If the determination result is 
affirmative, then the system proceeds to step S34; if it is 
negative, the System goes to Step S30. 

Step S34: The system determines whether a destination 
has been entered through the console 1 and the Start key for 
beginning the reading of the document image has been 
depressed. If the determination result is affirmative, then the 
system proceeds to step S35. 

Step S35: The system reads a document image through the 
reader 2 according to the reading Size entered through the 
console 1, then it centers the read image data by using the 
Vertical Scanning direction of the read data for the A4 width 
and rotates it by 90 degrees before registering the image data 
in the image memory 4. More specifically, white data is 
added to both ends of each line so that the dimension in the 
Vertical Scanning direction becomes the A4 width, thereby 
replacing the data in the horizontal Scanning direction with 
that in the vertical Scanning direction before registering the 
image data in the image memory 4. As a result, an image 
centered with the A4 width in the horizontal Scanning 
direction can be obtained. 

After that, the processing from step S36 through step S48 
is implemented in the same manner as described above. 

Step S36: The system determines whether the long sides 
of the document are of B4 width or less. If so, the system 
proceeds to S37, while if the long side of the document is 
greater than B4 width, the system proceeds to step S40. 

Step S37: The system determines whether the document 
has been Set with the longsides in parallel to the line Sensors 
of reader 2; i.e., in parallel with the horizontal Scanning 
direction. If so, the system proceeds to step S38. If the long 
Side is not parallel with the horizontal Scanning direction, the 
System proceeds to Step S42. 

Step S38: The system determines whether a destination 
has been entered through the console 1 and the Start key for 
beginning the reading of the document image has been 
depressed. When the determination result is affirmative, the 
system proceeds to step S39. 

Step S39: The system reads a document image through 
reader 2 according to the reading Size entered through 
console 1. Then the System centers the read image data in the 
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10 
horizontal Scanning direction before registering the image 
data in image memory 4, with the horizontal Scanning 
direction being used for the B4 width. In this step, white data 
is added substantially equally to both ends of each line of the 
read image data to maintain centering. 

Step S40: The system determines whether the short sides 
of the document are of B4 width or less. If so, the system 
proceeds to Step S41, otherwise, the System proceeds to Step 
S44. 

Step S41: The system determines whether the document 
has been set with the short sides thereof in parallel to the line 
Sensors of the reader 2; i.e., in parallel with the horizontal 
Scanning direction. If So, the System proceeds to Step S42. 
Otherwise, the system proceeds to step S38 described above. 

Step S42: The system determines whether a destination 
has been entered through console 1 and the Start key for 
beginning the reading of the document image has been 
depressed. When the determination result is affirmative, the 
System proceeds to Step S43. 

Step S43: The system reads a document image through the 
reader 2 according to the reading Size entered through the 
console 1. The System then centers the read image data using 
the vertical scanning direction of the read data for the B4 
width, and rotates the read data by 90 before registering the 
image data in image memory 4. In particular, white data is 
added to both ends of each line so that the dimension in the 
vertical scanning direction becomes the B4 width, thereby 
replacing the data in the horizontal Scanning direction with 
that in the vertical Scanning direction before registering the 
image data in image memory 4. As a result, an image 
centered with the B4 width in the horizontal scanning 
direction can be obtained. 

Step S44. The system determines whether the document 
has been set with the long sides thereof in parallel with the 
line Sensors of reader 2; i.e., in parallel with the horizontal 
Scanning direction. If So, the System proceeds to Step S45, 
otherwise, it proceeds to step S47. 

Step S45 and S47: The system determines whether a 
destination has been entered through console 1 and the Start 
key for beginning the reading of the document image has 
been depressed. When the determination result is affirmative 
in step S45, the system proceeds to step S46. When the 
determination result is affirmative in step S47, the system 
proceeds to step S48. 

Step S46: The System reads a document image through 
reader 2 according to the reading Size entered through the 
console 1. The System then centers the read image data in the 
horizontal Scanning direction before registering the image 
data in image memory 4, with the horizontal Scanning 
direction being used for the A3 width. This means that white 
data is added Substantially equally to both ends of each line 
of the read image data. 

Step S48: The system reads a document image through 
reader 2 according to the reading Size entered through 
console 1. The System then centers the read image data by 
using the Vertical Scanning direction of the read data for the 
A3 width and rotates if through data by 90 before regis 
tering the image data in image memory 4. Specifically, white 
data is added to both ends of each line so that the dimension 
in a vertical Scanning direction becomes the A3 width, 
thereby replacing the data in the horizontal Scanning direc 
tion with that in the vertical Scanning direction before 
registering the image data in image memory 4. In this way, 
an image centered with the A3 width in the horizontal 
Scanning direction can be obtained. 
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Processing is then completed. 
The image data thus registered in the image memory 4 is 

read out in the order of addresses and Subjected to the 
resolution conversion according to the resolution Specified 
through the console 1, the coding by MH, MR, etc., the 
modulation, etc., performed by the communication control 
unit 5 before the data is transmitted to the receiving appa 
ratus through a telephone line. 

According to the Second embodiment described above, 
efficient transmission is ensured even when a document in a 
desired size that is in the readable range is read for trans 
mission. Specifically, the System determines the length in the 
horizontal Scanning direction and the length in the vertical 
Scanning direction of a document, i.e. the dimensions of the 
Short Sides and the long Sides and the orientation of the 
document. According to the determined dimensions and the 
orientation of the document, the System determines the 
Shortest size, at which no part of the image is missing, 
occurs, among the transmittable widths in the horizontal 
Scanning direction; in other words, the System determines 
whether the image is not more than the width of A4, B4, and 
A3 in the order in which they are listed according to the 
requirements given in T30. The System then determines 
whether rotation processing is necessary to achieve a mini 
mized dimension in the vertical Scanning direction, and it 
gives the image no rotation or the 90-degree rotation before 
transmitting it. This minimizes the white data which is added 
and it also reduces the amount of data as much as possible, 
thus permitting the transmission of the document image in 
the unchanged size. 

Moreover, the document image is centered in the hori 
Zontal Scanning direction at the time of transmission; there 
fore, the center of the recording paper on the receiving 
apparatus can be nearly matched to the center of the image, 
enabling an easy-to-See image to be Supplied. 

In addition, the System decides whether the image needs 
to be rotated before it starts reading the document. If no 
rotation is necessary, then the System registers the data for 
each read line as each line in the horizontal Scanning 
direction in the image memory 4. If the System decides that 
the image needs to be rotated, then it registers the data for 
each read line as each line in the vertical Scanning direction 
in the image memory 4, therefore, reading the image in the 
order of addresses as in the regular manner Supplies the 
image which has been rotated by 90 degrees. This eliminates 
the need for providing the image memory with a registering 
area for the rotation processing and also eliminates wasteful 
processing. 
The flowcharts shown in FIGS. 5, 6, and 10 through 12 of 

the embodiments illustrate the processing flows controlled 
by the CPU incorporated in the control unit 6 in accordance 
with the program stored in the ROM in the control unit 6. It 
is alternatively possible to Store the information, which 
indicates the program, in a memory Such as a detachable 
magneto-optical disk or the like to operate other apparatus. 

Thus, according to the present invention, the size and 
orientation of a document are detected and it is determined 
whether the image based on the document needs to be 
rotated or not to Satisfy a condition in which the dimension 
of at least one side of the document is not more than the size 
to be output and the dimension of another Side is minimized. 
This provides an advantage in that the image data can be 
output efficiently. 

The individual components shown in outline or desig 
nated by blocks in the figures are all well known in the image 
processing arts, and their specific construction and operation 
are not critical to the operation or best mode for carrying out 
the invention. 
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12 
The present invention has been described according to the 

preferred embodiments; however, the present invention is 
not limited to the embodiments and various modifications 
thereof are possible within the range defined in the appended 
claims. 
What is claimed is: 
1. A data communication apparatus comprising: 
an inputter, which inputs data representing a nonstandard 

Size of an image; 
a detector, which detects a size and orientation of the 

nonstandard Size of the image based on the data input 
by Said inputter; 

a determiner, which determines whether the image should 
be rotated in accordance with a detection result 
obtained from Said detector; 

a converter, which converts the data input by Said inputter 
So that an image represented by the data will be rotated 
when Said determiner determines that the image should 
be rotated; 

a Selector, which Selects the data converted by Said 
converter in accordance with a determination result by 
Said determiner; 

a processor, which processes the data So that a length of 
at least one side of an image represented by the data 
input by Said inputter will correspond to a Standard size, 
and 

a transmitter, which transmits the data after the data is 
processed by Said processor; 

wherein Said determiner determines whether the image 
should be rotated in accordance with whether an 
amount of data decreases when the data is transmitted 
by said transmitter. 

2. A data communication apparatus according to claim 1, 
wherein Said transmitter transmits the data in accordance 
with a predetermined communication procedure, and Said 
processor processes the data input by Said inputter So that the 
data for the size of an image will correspond to the Standard 
Size defined by the predetermined communication proce 
dure. 

3. A data communication apparatus according to claim 1, 
wherein Said processor adds blank data So that an image 
presented by the data input by Said inputter will be centrally 
located. 

4. A data communication apparatus according to claim 1, 
wherein Said transmitter Selects one of a plurality of sizes 
and transmits the data. 

5. A control method for a data communication apparatus, 
comprising the Steps of: 

inputting data representing a nonstandard size of an 
image, 

detecting a size and orientation of the nonstandard Size of 
the image based on the input data; 

determining whether the image should be rotated in 
accordance with a detection result in Said detection 
Step, 

converting the data input in Said input Step So that an 
image represented by the data will be rotated when it is 
determined in Said determining Step that the image 
should be rotated; 

Selecting the data converted in Said converting Step in 
accordance with a determination result in Said deter 
mining Step; and 

processing the data So that a length of at least one side of 
an image represented by the data input in Said inputting 
Step will correspond to a Standard size; 
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transmitting the data processed in Said processing Step, 
wherein Said determining Step determines whether the 

image should be rotated in accordance with whether an 
amount of the data decreases when the data is trans 
mitted in Said transmitting Step. 

6. A computer executable program Stored in a computer 
readable Storage medium, Said program comprising the Steps 
of: 

inputting data representing a nonstandard size of an 
image, 

detecting a size and orientation of the nonstandard Size of 
the image based on the input data; 

determining whether the image should be rotated in 
accordance with a detection result in Said detecting 
Step, 

converting the data input in Said input Step So that the 
image represented by the data will be rotated when it is 
determined in Said determining Step that the image 
should be rotated; 
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Selecting the data converted in accordance with a deter 

mination result in Said determining Step; 
processing the data So that a length of at least one side of 

an image represented by the data input in Said inputting 
Step will correspond to a Standard size; and 

transmitting the data processed in Said processing Step, 
wherein Said determining Step determines whether the 

image should be rotated in accordance with whether an 
amount of the data decreases when the data is trans 
mitted in Said transmitting Step. 

7. A data communication apparatus according to claim 1, 
wherein said determiner determines whether the rotation by 
said converter should be performed by determining whether 
the image Satisfies a condition in which length of the image 
in at least one of the first and Second Sides is not more than 
a predetermined size and a length of the image is another 
Size is set to a minimum size. 
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